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S.Sachdev, Quantum Phase Transitions
(Cambridge University Press, Cambridge 2000)

The partition function determines probability pi for state  εi to exist

and probability Pi for the system to be in the point q of the configurational space

∫ = 1)( dqqPSince , the partition function is

Compare  with time-evolution operator in quantum mechanics

and its diagonal matrix elements

QPT  − 90th



The mapping
of the quantum phase transition in d-space 

to the classical phase transition in
D = d +1 − dimensional strip
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lines
of crossover

Classical expression

The descriptoin includes two lenghts:  ξ and  Lee  ,
both diverge in the transition point
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Function σ(T)  in the critical region
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D.C.Licciardello, and  
T.W.Ramakrishnan,

Phys.Rev.Lett. 42, 673 (1979)
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β = d yln 
d Lln 

y1

L= ξ

With  d=3,

1. at yc  the metal-insulator transition 
takes place;

2. the value of the three-dimensional conductivity of a rather large sample 
may be infinitesimal;

3. the metal--insulator transition is continuous.

(AALR-1979)

y(L) is conductance of a cube of size  L

σ=[Ω−1 cm−1]



AALR QPT

Disorder Interaction

Two lengths, ξ  and Lϕ , in the vicinity of the transition
Similar shape of the critical region

Theoretical scheme
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at  T<<TT<<Tc0c0
in magnetic fieldin magnetic field

Separatrix
B=Bc2(0)

Rigid calculations of 
the superconducting 

fluctuations

2D superconductor-insulator transition
(theoretical aspect)

S.L.Sondhi, S.M.Girvin, J.P.Carini,  D.Shahar,
Rev. Mod. Phys. 69, 315 (1997)
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Superconductor-insulator  transition  in  In-O

The separatix  may  have  non-zero  slope

2D superconductor-insulator transition
(experimental aspect)



Superconductor-insulator transition in ultrathin films

Insulator:cdd <

ctorSupercondu:cdd >

cd

D.B.Haviland, A.M.Goldman,  et al. 

PRL, 1989 PRL, 1986 PRB, 1993
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2D superconductor-insulator transition
(experimental aspect)
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Granular system Homogeneously disordered system

Level spacing δε = (gFa3) −1 > ∆scδε = (gFa3) −1 < ∆sc
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(B-B* )/Ty

B = 0.98 ÷1.2 Bc2

B*= 1.016 Bc2

y = 1.3

A.Yazdani and A.Kapitulnik (1995)

TC= 0.15 K BC= 4.19kG
T  = 0.08 ÷0.11 K B-BC < 1 kG
z ν = 1.36

Theoretical expression does not 
contain scaling properties, 

but in restricted temperature interval 
scaling presentation looks credible


